 www pub ro www cetti ro FINAL STAGE The 17th edition, April 11, 2008 The electronic project is destined for driving and controlling a DC motor It is composed of the following functional blocks: the block associated to the TIE2008 ASIC circuit (which contains also the 16MHz oscillator), the RS-232 interface block, the power block realized with the MC34063 circuit (switching power supply) and the motor driving block The schematic diagram of the circuit presented in figure 1 shall be realized using an accepted CAD system in the frame of the contest 1 The TIE2008 circuit is a programmable ASIC (Application Specific Integrated Circuit) available in standard 14 pins packages, both SMD and THD versions For the mass (volume) production, the THD package, pre-programmed, shall be used, mounted in a DIP socket onto the main board For the development stage of the application, another board shall be designed, named programming adapter, onto which the SMD version of the TIE2008 circuit and the P4 programming connector shall be placed, board that is connected to the main board using the DIP socket 2 For developing the schematic diagram, the designer shall use the available parts from the CAD system libraries and create, in a new library, those that are not found Figure 1 The schematic diagram of the project 3 For the external signals ExtCAP and Idrive, a single SIP-TH connector shall be used, having the pitch of 2 54mm 4 For all integrated circuits, excepting TIE2008, decoupling capacitors of value 100 nF, SMD, 0805 type shall be introduced in the schematic project 5 For connecting the programming adapter into the DIP socket, proper pins, of type presented in figure 2, shall be used (n=number of pins; all dimensions in mm) Figure 2 The pins used for connecting the programming adapter 6 The M1 motor has the shape and dimensions presented in figure 3 and it shall be placed onto the bottom side of the main board using M3 screws and 6mm (external diameter) washers The motor axis shall be accessible from the top side and the connections shall be made by soldering the electrical conductors (wires) onto the board The motor axis has a diameter of 5mm, its muff having 7mm in diameter Figure 3 The DC motor 7 The OSC1oscillator has a DIP14 footprint, as follows: pin 1 - EN (Enable Input), pin 7 - GND, pin 8 - OSC (output) and pin 14 - VCC 8 The P1 connector is a DB-9 male type and its pair connector shall be placed parallelly (in parallel direction) to the board 9 The CAPTURE component establishes a permanent connection between one of the ExtCAP or OC signals and the CAP1 pin of the TIE2008 circuit This connection shall be realized using a solder bridge 10 The power supply connector has the shape and dimensions presented in the figure from below L = 35 mm Figure 4 The power supply connector 11 The TIE18200 circuit shall have a SOIC footprint with 16 terminals, containing onto the bottom side a 3 x 6 mm heatsink (figure 5) For thermal dissipation reasons, the footprint of this component shall have a double thermal relief pad, with the following characteristics: - on the top side of the dissipation plane the heatsink shall be soldered, onto the whole surface; - on the bottom side the plane shall dissipate the heat by natural convection; - the thermal connection between the two planes shall be realized using at least 6 vias having the diameter of 0 6mm Figure 5 The footprint of the TIE18200 circuit 12 The footprints for the other components shall be selected according to the specifications from table 1 Component category Footprint 0 47O resistor THD, axial mounting Other resistors SMD 0805 Non-polarized capacitors SMD 0603 Polarized capacitors THD, radial mounting Schottky and Zener diodes SMD, DO-214 Other diodes SMD, miniMELF Coil THD, axial mounting Connector for the IDrive and ExtCAP signals SIP, 2 54 mm pitch Integrated circuits MC34063, TIE232 and LF412 Small Outline, 0 65mm pitch Table 1 PCB footprints 13 Board dimensions: - the programming adapter: rectangular shape, minimum necessary dimensions; - the board where the motor is mounted: circular shape, 110mm diameter 14 The motor shall be placed such that its axis to be located in the center of the board 15 The placement of components shall be based on functional criteria 16 The tracks for the motor connections, 24V and ground, shall be properly dimensioned to have a current capacity of 2A for a maximum accepted overheating of 20°C, taking into account that the thickness of the copper foil is 18 µm 17 The width of all other tracks shall be of 0 23 mm and the spacing in all cases of 0 18mm 18 The routing shall be done using 2 electrical layers The passing from one layer to the other shall be done using vias, as follows: - ground, power and motor: 1 5mm diameter, 1mm hole; - for the rest of signals: 1mm diameter and 0 5mm hole 19 At the end of the design stage, the following types of files shall be generated: - lists of components; - manufacturing files (only the necessary ones) Notes: • The correct work flow is: schematic design, transfer, layout design, any other work mode being not accepted • When dimensioning the PCB footprints, errors of maximum 0 1mm are accepted April 11, 2008, 7:00 a m TIE contest director, Assoc Prof Norocel Codreanu, Ph D www tie ro - TIE 2008 - Pitesti, Romania, April 10 -12, 2008 